Ouabain binding in the human brain. Effects of Alzheimer's disease and aging.
We studied Na+,K+-adenosine triphosphatase by assaying specific tritiated ouabain binding in the frontal cortex, temporal cortex, hippocampus, putamen, cerebellum, and cerebral microvessels in subjects with Alzheimer's disease and control subjects. Ouabain binds specifically, in a saturable manner, and with a high affinity to a single class of binding sites in all the tissues studied. The density of ouabain binding sites was highest in cerebellum and frontal cortex (approximately 40 pmol/mg of protein); intermediate in temporal cortex, hippocampus, and putamen; and lowest in brain microvessels (approximately 8 pmol/mg of protein). The dissociation constant of binding was about 30 nmol/L in all tissues. In control subjects, there were no age-related alterations in ouabain binding, nor was there any correlation between ouabain binding and postmortem delay. However, there was a marked decrease in brain ouabain binding in subjects with Alzheimer's disease when compared with age-matched controls, especially in the cerebral cortex. Ouabain binding was also significantly decreased in the cerebellum and putamen of subjects with Alzheimer's disease even though these brain regions are not particularly affected in this disease. Ouabain binding to brain microvessels, which constitute the blood-brain barrier, was not significantly decreased in subjects with Alzheimer's disease. The decreased specific ouabain binding in the brain of subjects with Alzheimer's disease probably reflects the loss of neuronal membranes.